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Tyre of cop-baso structure having good high speed durability - 
consisting of e.g. butadiene rubber, carbon black and silica as part 
of filler and silane coupler 
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A tyre tread of cap/base structure comprises a surface cap rubber 
and rear base rubber to be contacted with the belt and comprising 100 : 
wt. pts. rubber, 10-40 wt. pts. carbon black. 10-40 wtpts. sUica so that 
the total fillers comprises 20-80 wt. pts. and that the silica comprises 
25-75 % of the total filler and a silane coupling agent In an ami : 5-20 

wt.% of tbs silica. ^ 

TheQjase tread rubbers e.e._natural rubber. hutAdiene rubber 
stvrol/butadiene rubber, tsoorene rubber or their hiend. The siianp - 


coupling agent is e.g. gamma-mercaptopropyltjimethoxy-silane, 1 
gamma -am mop ropy I trie thoxy silane or bis! 
5^triethoxvsllvl)-DroDvltetrasulDhJde. — — 




ADVANTAGE - The tyre has hfeh dyraMHfv against high speed- j 
driving, high resistance against abrasion, partial abrasion and hle-h i 
resistance against tne cutting and chipping at the final stage of use. : 
(4pp Dwg.No.0/0) 
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ABSTRACT : 

PURPOSE: T o impro ve high speed durabili ty, anti- wear , anti-local wear and 
an ti-low rolling resistance by specifying, contents of carbon black and 
silica, total quantity thereof and silica content therein, and a ratio of 
silane coupling agent to the silica, in a rubber composition of a tread. 

CONSTITUTION: The rubber composition comprises 10 to 40 wt . part of 
carbon blac k and 10 to 40 wt . part of sili ca to 100 wt. part of a rubber 
content and then the total filter content is set to be 20 to 80 wt . part. 
The silica quant ity in the total filt er is set to be 25 to 75% and also 
the quantity of ( jilane coupl ^ g^genft in the silica is set to be 5 to 
20%. Further, there are blended a resorcinol or a resorcinol derivative, 
and a melamine derivative in which the number of the combined formalin 
per melamine one molecule is 4 to 6 and the number of methoxy base is 2 
to 6, and then the contents thereof is €0 to 90%. Thus, it is possible to 
improve anti-wear and low rolling resistance. p 
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SPECIFICATIONS 

1. Title of the Invention 
Tire With Cap- Base Structure 

2 . Claims 

(1) Tire with cap-base structure so characterized that in a tire 
in which tread rubber is comprised of a two- layer structure of cap 
rubber on the surface part and base rubber on the part that contacts the 
tread, a base tread is used that is obtained by a rubber composition 
that contains 10 to 40 parts by weight carbon black and 10 to 40 parts 
by weight silica per 100 parts by weight rubber components, the total 
content of both fillers is 20 to 80 parts by weight, the content of 
silica in total filler is 25 to 75%, and furthermore, silane coupling 
agents comprise 5 to 20% of silica content. 

(2) Tire in accordance with Claim No. 1 in which in the base tread 
rubber composition described above further contains resorcinol or 
resorcinol derivative together with melamine derivative in which number 
of bonded formalin and number of methoxy groups per molecule of melamine 
are in the ranges of 

4 ss (number bonded formalin) ^ 6 and. 

2 s; (number methoxy groups) < 6, and monomer content is 60 to 90%. 

3. Detailed Specifications 
[Field of Industrial Use] 

This invention pertains to a tire with cap-base structure that is 
superior in properties such as high speed durability, wear resistance, 
side wear resistance, and low rolling resistance, and furthermore has 
superior late term cut and chip resistance. 
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[Previous Technology] 

Previously, because improving side wear resistance impairs heating 
resistance, a tire with cap-base structure has been employed and a low- 
heating rubber has been used. To improve durability and wear resistance 
still further, a low-heating base rubber must be developed. As a result, 
it was found that there is a limit to using carbon black alone as 
filler. Therefore, using silica and carbon black together as filler was 
studied, and it was discovered that by using both of these in base tread 
at a particular use ratio together with silane coupling agents and 
particular coupling agents, properties such as base tread are satisfied 
and properties of low heating, high breakdown tear strength, and late 
term cut and chip resistance are improved. 
[Problems Invention Seeks to Resolve] 

The purpose of this invention is to offer a tire with cap-base 
structure that is superior in properties such as high speed durability, 
wear resistance, side wear resistance, and low rolling resistance, and 
furthermore has superior late term cut and chip resistance. 
[Means to Resolve These Problems] 

This invention pertains to a tire with cap-base structure so 
characterized that in a tire in which tread rubber is comprised of a 
two- layer structure of cap rubber on the surface part and base rubber on 
the part that contacts the tread, a base tread is used that is obtained 
by a rubber composition that contains 10 to 40 parts by weight carbon 
black and 10 to 40 parts by weight silica per 100 parts by weight rubber 
components, the total content of both fillers is 20 to 80 parts by 
weight, the content of silica in total filler is 25 to 75%, and 
furthermore, silane coupling agents comprise 5 to 20% of silica content. 
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As the rubber component of the base tread in the tire of this 
invention, natural rubber (NR) , butadiene rubber (BR) , styrene -butadiene 
rubber (SBR) , isopropyl rubber (IR) , or a blend of these can be used. 

This invention is so characterized that it uses base tread that is 
obtained by a rubber composition that contains 10 to 40 parts by weight 
carbon black and 10 to 40 parts by weight silica per 100 parts by weight 
rubber components , the total content of both fillers is 20 to 80 parts 
by weight, the content of silica in total filler is 25 to 75% , and 
furthermore, silane coupling agents comprise 5 to 20% of silica content. 

When carbon black or silica is less than 10 parts by weight and the 
total content of both fillers is less than 20 parts by weight, rolling 
resistance is superior, but side wear resistance, wear resistance, and 
late term cut resistance are markedly reduced. When carbon black or 
silica exceeds 40 parts by weight or the total content of both fillers 
exceeds 80 parts by weight, rolling resistance is impaired^, late term 
wear resistance is not improved commensurate to the degree of increase 
in reinforcement, and it is found that belt durability is reduced. 
Furthermore, when the content of silica in total filler is less than 
25%, no improvement is found in rolling resistance or belt durability, 
and when this content exceeds 75%, no improvement is found in late term 
cut resistance or wear resistance. 

As the silane coupling agent used in this invention, various 
standard types can be used, and examples that can be cited include y- 
mercaptopropyl trimethoxysilane (Union Carbide, A189), 7-aminopropyl 
triethoxysilane (Union Carbide, A1100) , and bis [3- (triethoxysilyl) 
propyl] tetrasulfide (Degusa [as transliterated], Si-69) . When the 
content of silane coupling agent is less than 5% of silica content, 
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reinforcing properties (hardness, modulus reduction, and tear strength) 
are inferior and heating property is impaired. When this content exceeds 
20%, no marked difference in properties is found, but cost is increased. 

In this invention-, to improve cut and chip resistance during the 
late term of use, it is effective if the base tread rubber composition 
described above further contains resorcinol or resorcinol derivative 
together with melarriine derivative in which number of bonded formalin and 
number of methoxy groups per molecule of melamine are in the ranges of 

4 s (number bonded formalin) «s 6 and 

2 s (number methoxy groups) < 6, and monomer content is 60 to 90%. 

As the resorcinol derivative here, examples include resorcinol 
formaldehyde resin and melted blends of resorcinol formaldehyde resin 
and alkylphenol formaldehyde resin. Also, as the melamine derivative, 
preferably the number of bonded formalin and number of methoxy groups 
per molecule of melamine are in the ranges of 

4 * (number bonded formalin) * 6 and 

4s (number methoxy groups) < 6. 

In the melamine derivative of this invention, the greater the 
monomer content, the more vulcanized rubber shows superior kinetic 
characteristics, and moreover, the more the unvulcanized rubber 
composition shows high scorch stability. That is, when monomer content 
is less than 60%, even if the number of bonded formalin and number of 
methoxy groups per molecule of melamine fall within the ranges of this 
invention, rubber does' not obtain superior kinetic characteristics and, 
furthermore, high scorch stability. When monomer content exceeds 90%, 
rubber cannot be obtained by standard manufacturing methods, but 
requires a special refining step. As a result, because this greatly 
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increases manufacturing costs and reduces its industrial value, for 
practical application, monomer content in the range of 60 to 90% is 
selected. 

Also, the greater the number of bonded formalin per molecule of 
melamine, the more vulcanized rubber tends to have superior kinetic 
characteristics/ while when the number of bonded formalin is less than 
4, adequate effect is not obtained. 

Also, the ratio of methoxy groups to free methylol groups in the 
melamine derivative has a great effect on the kinetic characteristics of 
vulcanized rubber and the workability of unvulcanized rubber. That is, 
even if the number of bonded formalin per molecule of melamine is fixed, 
fewer methoxy groups means more methylol groups. Although this tends to 
improve kinetic characteristics of vulcanized rubber somewhat, the point 
remains that it greatly reduces the workability of unvulcanized rubber, 
and this tendency becomes marked in systems that contain silica. 

In this invention, the content" of resorcinol or resorcinol 
derivative per 100 parts by weight rubber is normally 0.1 to 7 parts by 
weight, and preferably is 0.3 to 5 parts by weight. Also, the content of 
melamine derivative per 100 parts by weight rubber is normally 0.5 to 7 
parts by weight, and preferably is 1 to 5 parts by weight. 

The tire of this invention can be manufactured by standard methods 
by using a rubber composition in the base tread part that is obtained by 
kneading the components described above in a standard working apparatus 
such as a roller mixer, banbury mixer, or kneader. Also, besides the 
components described above, needless to say, other standard additives 
can be added, such as vulcanizers, vulcanizing accelerators/ vulcanizing 
accelerating aids, vulcanizing retarders, organic peroxides, 



reinforcers, plasticizers, antioxidants, viscosity enhancers, or 
colorants . 

Other than using the rubber composition described above as the base 
tread rubber, tire manufacture can be performed according to standard 
methods. The thickness of the base rubber should be 30% or more, and 
preferably 50% or more, of the nonskid base (distance from belt part to 
tread structure). As the ^c^'"r^ber composite] ) for example, natural 
rubber (NR) , butadiene rubber (BR) , styrene- butadiene rubber (SBR) , 
isopropyl rubber (IR), or a blend of these can be used, but the content 
of styrene in the rubber component preferably is .20 wt% or less. The 
thickness of cap rubber should be 70% or less, and preferably 50% or 
less, of the nonskid base (distance from belt part to tread structure). 
[Effect of the Invention] 

The tire of this invention is superior in properties such as high 
speed durability, wear resistance, side wear resistance, and low rolling 
resistance, and furthermore has superior late term cut and chip 
resistance. 
[Embodiment] 

Below, this invention, is explained by citing embodiments and 
control examples. Moreover, compositions are given by parts by weight. 

Embodiments and Control Examples 

100 parts NR (RSS #1) , various parts HAF carbon black, various 
parts ISAF carbon black, various parts silica, various parts Si -69, 
various parts resorcinol, various parts Sumicanol 620 and 507, various 
parts hexamine; 4 parts zinc oxide, 2 parts stearic acid, 1 part 
antioxidant (6PPD) > 1 part vulcanizing accelerator (CZ) (1.2 parts in 
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Composition F only), and 1.5 parts sulfur were adequately kneaded by a 
banbury mixer and base tread rubber composites were obtained. Here, 
Sumicanol 620 is a resorcinol alkylphenol formalin co- condensate 
manufactured by Sumitomo Chemical, and Sumicanol 507 is a blend of 50 
wt% melamine formaldehyde methanol poly condensation, 35 wt% silica, and 
15 wt% process oil also manufactured by Sumitomo Chemical. 

The composites obtained were vulcanized in molds for 30 minutes at 
145°C, and their characteristics were measured. Results are shown in 
Table 1. Hs represents hardness, Mjoo represents 300% tensile stress, and 
T B represents tensile strength. 

The Goodrich heating test was used to measure the temperature at 
which surface temperature reached equilibrium at 50°C measurement 
temperature, 5 mm stroke, and 1650 rpm rotational speed. 

The bending test was performed according to JIS K6301 and evaluated 
setting Control Example 1 as 100. The greater the value, the more 
-satisfactory the result. 

Table 1 
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Test Examples 

The values for belt endurance, rolling resistance, tire life, and 
late term state of use of tires with a cap-base structure shown in Table 
2 were measured as described below after fabricating 1000 R20 14PR 
tires, 

(a) belt endurance 

Tires were run in a drum (bench endurance) test until they failed, 
and the running distance was evaluated setting Tire I as 100. The 
greater the value, the more satisfactory was endurance. 

(b) rolling resistance 

Following the measurement method described in Report of the United 
States Automotive Technical Society (SAE) No. 770875, rolling resistance 
was measured at the point when tires reached high temperature and 
evaluated setting Tire I as 100. The greater the value, the more 
satisfactory the result. 

(c) tire life 

In actual vehicle tests, the distance until tires came off was 
evaluated setting Tire I as 100. The greater the value, the more, 
satisfactory was endurance. 

(d) late term state of use 

The tread of tires that came off in the above-mentioned (c) was 
removed, the size of injuries reaching the steel belt was measured, and 
tires were evaluated setting Tire I as 100. The greater the value, the 
more satisfactory the late term state of the tire. 
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Table 2 





Control Example 


Embod] 


Lments 


tire symbol 


I 


II 


II 


cap^tread composition 


G 


CO 




base tread composition 


A 


c 


F 


base robber thickness 


50% of nonskid base 


belt endurance 
rolling resistance 
tire life 

late term state of use 


100 
100 
100 
100 


125 
92 
104 
130 


120 
94 
106 
140 
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